Production of a soluble disulfide bond-linked TCR in the cytoplasm of Escherichia coli trxB gor mutants.
Previously, we have described the use of phage display to generate high affinity disulfide bond-linked T cell receptors (TCRs). The affinities of the mutant TCRs were analysed after refolding of separately expressed alpha and beta chains from Escherichia coli inclusion bodies. This approach is only suitable for the analysis of small numbers of TCR variants. An attractive alternative would be soluble expression within the bacterial periplasm, but the generic production of TCRs within the E. coli periplasm has so far not proved successful. Here we show that functional, soluble TCR can be produced within the cytoplasm of trxB gor mutant E. coli strains, with maximum yields of 3.4 mg/l. We also investigated the effect of coexpressing the folding modulators Skp and DsbC finding that the TCR expression levels were largely unaffected by these chaperones. Importantly, we demonstrated that the amount of protein purified from 50 ml starter cultures was sufficient to show functionality of the TCR by specific antigen binding in both ELISA and surface plasmon resonance (SPR) assays. This TCR production method has the potential to allow rapid and medium throughput analysis of affinity-matured TCRs selected from TCR phage display libraries.